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DATA EVALUATION RECORD

STUDY TYPE: Mechanistic Follow-Up Study in Rats; OCSPP Non-Guideline; OECD 489.

PC CODE: 029801
DP BARCODE: D458715

TXR #: 0058082

TEST MATERIAL (RADIOCHEMICAL PURITY): ["“C]-Dicamba (99% a.i.)

SYNONYMS: BAS 183 H; SAN837 technical; 3,6-dichloro-2-methoxybenzoic acid

CITATION: Hilton, A. (2020) ['*C]-Dicamba: duodenum kinetics in rats. Covance CRS
Ltd., Alconbury, Huntingdon, Cambridgeshire, UK. Laboratory Study No.:
MT42NJ, February 28, 2020. MRID 51129104. Unpublished.

SPONSORS: Syngenta, Ltd., Jealott’s Hill International Research Centre, Bracknell,
Berkshire, UK

BASF SE, Carl-Bosch-Strasse 38, Ludwigshafen am Rhein, Germany

EXECUTIVE SUMMARY: In a concurrently-reviewed, non-guideline, in vivo comet test
(MRID 51129101), increased DNA strand breaks accompanied by increased numbers of
hedgehog cells were observed in the duodenum of Crl:CD(SD) male rats administered dicamba
in aqueous 0.5% methylcellulose via oral gavage (dose volume 10 mL/kg} at dose levels of
37.5 or 75 mg/kg/day. The present study was performed to obtain the absorption kinetics and
rates and routes of excretion of dicamba following oral administration to rats. In this
non-guideline, absorption kinetics follow-up study (MRID 51129104), groups of four
Crl:CD(SD) male rats were administered ['*C]-dicamba (radiochemical purity 99%, batch #
WIE-I-57) in aqueous 0.5% methylcellulose via oral gavage (dose volume 10 mL/kg) at a dose
level of 75 mg/kg/day; two doses were administered approximately 24 hours apart. At
approximately 0.5, 1, 2, 4, or 6 hours after the second dose, the rats were euthanized. Whole
blood and plasma, duodenum sections, mincing solutions and scrapings, liver sections, and urine
samples were obtained at each time point and analyzed for radioactivity.

No clinical signs of toxicity were reported.

[1*C]-Dicamba is rapidly absorbed after oral gavage administration. The maximum
concentration of ['*CJ-dicamba in whole blood was observed at 0.5 hours after the second dose
and declined steadily to the final 6-hour sample. Similarly, the maximum concentration of
[1*C]-dicamba in plasma was observed at 0.5 hours after the second dose and declined steadily to
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the final 6-hour sample. Plasma concentrations were consistently greater than those in whole
blood.

In the duodenum sections, mean total radioactivity and mean concentration of radioactivity were
greatest at 0.5 hours after the second dose and declined with time. Concentrations were still
measurable at 6 hours after the second dose. Concentrations in duodenum sections were greatest
in section A (immediately after the stomach) and declined from sections A to B and generally
declined from sections B to C between 0.5-2 hours after the second dose. At 4 and 6 hours,
mean concentrations were generally similar across all sections. Mean total radioactivity and
mean concentrations of radioactivity in the mincing solutions and scrapings were less than those
found in the duodenum sections and followed the same time course, approaching the limit of
quantitation at 6 hours. Mean concentrations of radioactivity in the liver sections were greatest
at 0.5 hours after the second dose and declined with time to 6 hours.

Radioactivity was detectable in the urine at 1 hour following the first dose with the greatest
concentration at 4 hours. Radioactivity concentrations fell to the lowest concentration at

24 hours after the first dose. Following the second dose, radioactivity began to rise, with the
greatest concentration at 2 hours after the second dose and falling with time to the final
collection at 6 hours.

This study is classified as acceptable / non-guideline.

COMPLIANCE: Signed and dated Data Confidentiality, GLP Compliance, Flagging, and
Quality Assurance statements were provided.

ED_005172C_00001779-00003



(HCT-Dienraba Dusdenwm Kineties in Rats {26203/ Page 4 of 11

DICABMBA /520807 GUSPP Mon-Caideline { DECT 480

I. MATERIALS AND METHODS
A, MATERIALS

1. Test compounds:

Radiolabeled test compound:
Radinrhemiral pority:

{Phenyl-U- O L-SAMEITH fdicamba)
9O {TLAY

Spectfic notivity: 1828 uCiamg (675 MBayoy)
Bateh # WIE-L-57
Expivatizn/storags: Fobovary 39, 3020 7 € 800
Structurse: &
*
2
<
o OH
HC
# imchicates position of M-Jebel
Non-Badiolabuled TGAR Dicambs
Description: White solid
Lot # PAIG2T26410
Puritys 89.8% a.b.
CAR H of TGAR 1R18-0043
Expiratonsturage: Approzimately fen yesrs stored at <300
Strnctures EUNEL R
B2 g o
8 8

2. ¥ehicle: Aqueous 0.5% (w/v) methylcellnlose (batch # and source not provided).

3. Test animals

Species: Rat {mate ondy)

Styaing Symagus Dawley b CTHATY]

Age ! weight ot Doy 1s Approxinstely 122 months 7 230-236 3

Soumrre: Charles Biver UK Ltd. {Margate, Bagt, England)

Hounsing: During scclimwtion, rais were housedd up to $eage iy solidbottom

polycarbonate cages with siaindess stee] Bids snd wood-flake bedding.
Envronmental surtvdunent {woodin chew blmk and plustic shelter) were
provided. After dostog, vats designated For exerstion phases were hoosed
axfividually in glasy meteboliyem sages; vats 10 the other sub.groups were
retuwrned to thew battery cagex.

Drisds VRFI diet, ad Iiddenn,
Water: Tap water, ad ffitem.
Environmental comlitings

Temprerature: 20-23°0

Huormidity: %

Adr changes: Mot provided

Photoprriod: 13 howrs Hght'12 homrs dark

AgcHimation periods 43 darys pairdromn

4.  Preparation of dosing selutions: I was siated that methoed sutability and formulation
homogenetty were established by using o nal dose prior to dose foroudation (o futher
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details provided). A stock solution of [1*C]-dicamba was prepared by dissolving the
radiolabel in acetonitrile (0.5 mL) and mixing by inversion until dissolved. The stock
solution was stored at —70°C + 10°C. The dose formulations were prepared by first
combining ['*C]-dicamba and non-labeled dicamba in acetonitrile to yield the desired
specific activity. This dilution was placed in a mortar and dried under a stream of nitrogen.
The vehicle (aqueous 0.5% [w/v] methyleellulose) was added and the radiolabel suspended
with a mortar. This suspension was transferred to a dose vessel (not described), stirred
continuously, and sonicated. Formulation details are presented in Table 1.

TABLE 1. Dose preparations. ?

Parameter Day 1 Day 2
Weight [“C]-dicamba (ing) 5.018 4.908
Weight non-labeled dicamba (mg) 524.76 531.941
Volume of vehicle (ml) 70 70
Calculated specific activity (dpm/mg) 3867430 3791451
Concentration of ['*C]-dicamba (mg/mL) 7.497 7.599
Volume administered (mL/kg) 10 10

a Data obtained from Appendix 2 on pages 44-45 of MRID 51129104.

Triplicate portions of each formulation were sampled pre- and post-dosing and assayed by
liquid scintillation counting (LSC).

B. STUDY DESIGN AND METHODS

1. In-life dates: Not reported.

2. Animal assignment: Study details are presented in Table 2. Following receipt, the rats
were weighed and randomly assigned to the groups. No additional information was

reported.
TABLE 2. Absorption kinetics and excretion study after administration of ['*C]-dicamba by two oral gavage doses of
75 mg/kg/day to rats. *
. b - b Dose administered
Number Sampling Body weight (g) Dose administered (mg) b
Group . g (mg/kg/day)
of Rats time (hours)
Day 1 Day 2 Day1 Day2 Day 1 Day 2
1 4 0.5 228+ 6 235+ 8 17.05+048 | 17954065 | 749+04 | 763+0.3
2 4 1 238+ 10 247+7 17.80+0.89 | 1871+0.36 | 748+0.6 | 759+0.7
3 4 2 24149 247+9 1799+0.53 | 1871+0.57 | 747+0.6 | 759+0.7
4 4 4 248+ 5 256+ 5 18.55+0.37 | 19.57+0.38 | 748+04 | 76.5+0.7
5 4 6 240+ 11 248 + 11 17.99+1.02 | 18814+0.66 | 75.1+08 | 759+0.9

a Data were obtained from page 17 and Appendix 2 on pages 44-45 of MRID 51129104.
b Mean + SD calculated by the Reviewers.

3. Dosing and sample collection

a. Dose selection: The 75 mg/kg/day dose level was used in previously performed comet test
(MRID 51129401).

b. Dosing: The dose suspensions were administered by oral gavage at a dose volume of
10 mL/kg; the volumes were calculated from the Day 1 and 2 body weights. The dose
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suspensions were administered twice approximately 24 hours apart. The mean (= SD) doses
administered for each group are shown in Table 1.

All rats were observed immediately after dosing, at approximately 1-2 hours post-dosing,
and at least one other time during the day for clinical signs of toxicity.

¢. Sample collection: At the times specified in Table 2, the rats were anesthetized with
isoflurane and blood samples (approximately 8 mL) were obtained by cardiac puncture.
Duplicate portions (50 uL) were removed for radioanalysis and the remaining portion was
centrifuged to yield plasma. Duplicate portions (50 pL) of plasma were removed for
radioanalysis. The rats were euthanized by cervical dislocation and the duodenum,
remaining gastrointestinal tract (including contents), and liver were excised; the residual
carcass was retained but not analyzed. The duodenum was isolated and three 2-cm lengths
were cut starting from the stomach. The sections were rinsed with mincing solution (not
described) and scraped clean; each section was then placed in a separate scintillation vial.

Urine and feces were collected separately from the rats of Group 5 (6-hour sampling time)
only. Urine was collected from each rat at 0-1, 1-2, 2-4, 4-6, and 6-24 hours after the first
dose and 0-1, 1-2, 2-4, and 4-6 hours after the second dose. Feces were collected during
0-24 hours after the first dose and 0-6 hours after the second dose; the cages were washed
with water (100 mL) at each feces collection. The urine and feces containers were cooled
with dry ice.

All samples were stored at —20°C = 10°C until analysis.

4. Sample treatment: Treatment of the fecal samples was not discussed and fecal results
were not reported.

a. Urine: The urine samples were thawed and weighed, and duplicate weighed portions were
added directly to scintillation solvent.

b. Duodenum: The duodenum sections were weighed and digested with a tissue solubilizer
(Goldisol) at approximately 55°C until the digestion was complete. The digest was mixed
with scintillation solvent.

¢. Mincing solution: The mincing solution from each duodenum section was weighed and
solubilized in a mixture of water, methanol, and Triton X-405 (6:3:1; v/v) with 80 g/L
sodium hydroxide at approximately 55°C until the digestion was complete. The digest was
weighed, and duplicate weighed portions were added directly to scintillation solvent.

d. Liver: The liver samples were thawed, weighed, and mechanically homogenized.
Duplicate weighed portions were digested with tissue solubilizer as for duodenum sections.
The digest was mixed with scintillation solvent.

e. Blood and plasma: Duplicate weighed portions of blood and plasma were removed for
radioanalysis; plasma was added directly to scintillation solvent and blood was combusted.

ED_005172C_00001779-00006
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5. Analvtical methodology

a. Combustion analyses: Blood samples were combusted with a sample oxidizer.
Combustion products were trapped with a commercially-available absorbent and mixed with
scintillation solvent. Recovery tests were conducted by combusting a commercial standard
fortified with appropriate radioactivity, and efficiency was generally >95%. Radioactivity
measurements were corrected for combustion efficiency.

b. Liquid scintillation counting (LLSC): Radioactivity was measured using LSC having
automatic quench correction (additional details not provided). Background levels were
determined and radioactivity less than twice background was considered below the limit of
quantification.

¢. Thin-layer chromatography (TLC): Radiochemical purities of the stock solution and
dose formulations were determined by TLC. TLC was conducted with
commercially-available normal phase plates (silica gel 60 F2s4, 0.25 mm thickness) with a
toluene:acetone:acetic acid (65:35:5, v:v) solvent system. Linear-scaled
radiochromatograms were visualized with an image analyzer (FLA-5000; Fuji Photo Film
Co., Japan) and software.

6. Statistics: Statistical analyses were not conducted. Mean =+ standard deviation (SD) or
individual data were reported. Data below the limit of quantification were reported as BLQ.

II. RESULTS

A. RADIOLABELED DOSE

1. Radiochemical purity: The radiochemical purities of the stock solution and Day 1 and 2
dose formulations as determined by TLC were 99.7%, 99.9%, and 99.7%, respectively.

2. Dose levels: The mean actual doses administered are presented in Table 2. The actual
doses administered ranged between 99.6-102.0% of the nominal dose levels.

B. CLINICAL SIGNS: No treatment-related clinical signs of toxicity were observed.

C. ABSORPTION/PHARMACOKINETICS

1. Whole blood and plasma kinetics: Whole blood and plasma kinetics are presented in
Table 3. The maximum concentration of ['*C]-dicamba in whole blood was observed at
0.5 hours after the second dose (35.6 pg-equivalents/g; 161 nmol equivalents/g) and
declined steadily to the final 6-hour sample (1.15 pg-equivalents/g;
5.20 nmol equivalents/g). Similarly, the maximum concentration of ['*C]-dicamba in
plasma was observed at 0.5 hours after the second dose (53.4 pg-equivalents/g; 242 nmol
equivalents/g) and declined steadily to the final 6-hour sample (1.81 pg-equivalents/g;
8.19 nmol equivalents/g). Plasma concentrations were consistently greater than those in
whole blood.
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TABLE 3. Mean (+ SD) concentrations of total radioactive residues in whole blood
and plasma after two oral doses of [1*C]-dicamba at 75 mg/kg/day to male
rats. ®

, Concentration
Time post-dose : : -
(hours) pg-equivalents/g nmol equivalents/g
Whole blood Plasma Whole blood Plasma
0.5 35.6+5.1 534+738 161 +23 242+ 35
1 28.6+6.7 43.3+10.2 129 £ 30 196 + 46
2 152+62 231497 68.8 +28.1 105+ 44
4 424+1.01 6.45 4+ 1.54 19.2+4.6 292470
6 1.15+0.96 1.81+1.38 5.20 +4.34 8.19+6.24

a Data were obtained from Tables 1 and 2 on pages 26-27 of MRID 51129104,
n = 4 samples/time point.

2. Duodenum kinetics: Total amounts and concentrations of radioactivity in the duodenum
sections and mincing solutions and scrapings are presented in Table 4.

a. Duodenum sections: In the duodenum sections, mean total radioactivity and mean
concentrations of radioactivity were greatest at 0.5 hours after the second dose and declined
with time. Mean total radioactivity in section A declined from 6.07 pg-equivalents to
0.185 pg-equivalents, section B declined from 2.39 pg-equivalents to 0.158 pg-equivalents,
and section C declined from 2.31 pg-equivalents to 0.118 pg-equivalents. Mean
concentrations of radioactivity in the sections also were greatest at 0.5 hours after the
second dose with concentrations that ranged from 20.9 pg-equivalents/g to
11.6 pg-equivalents/g (94.6 nmol equivalents/g to 52.5 nmol equivalents/g) in sections A, B,
and C and declined with time. Concentrations were still measurable at 6 hours after the
second dose with concentrations ranging from 0.536 pg-equivalents/g to
0.504 pg-equivalents/g (2.28 nmol equivalents/g to 2.43 nmol equivalents/g).
Concentrations in duodenum sections were greatest in section A (immediately after the
stomach) and declined from sections A to B and generally declined from sections B to C
between 0.5-2 hours after the second dose. At 0.5 hours, mean concentrations in section A
were 20.9 pg-equivalents/g (94.6 nmol equivalents/g) declining to 6.62 pg-equivalents/g
(30 nmol equivalents/g) at 2 hours. Mean concentrations in section B at 0.5 hours were
13.3 pg-equivalents/g (60.2 nmol equivalents/g) declining to 5.33 pg-equivalents/g
(24.1 nmol equivalents/g) at 2 hours. Mean concentrations in section C at 0.5 hours were
11.6 pg-equivalents/g (52.5 nmol equivalents/g) declining to 5.92 pg-equivalents/g
(26.8 nmol equivalents/g) at 2 hours. At 4 and 6 hours, mean concentrations were generally
similar across all sections.

b. Mincing solutions and scrapings: Mean total amounts of radioactivity in section A ranged
from 0.045 pg-equivalents to 0.001 pg-equivalents, section B ranged from
0.016 pg-equivalents to 0.001 pg-equivalents, and in section C ranged from
0.013 pg-equivalents to <0.001 pg-equivalents. Mean concentrations of radioactivity were
greatest at 0.5 hours, ranging from 0.025 pg-equivalents/g to 0.007 pg-equivalents/g
(0.114 nmol equivalents/g to 0.032 nmol equivalents/g) and declined with time, approaching
the limit of quantification at 6 hours.
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TABLE 4. Mean (+ SD) concentrations of total radioactive residues in duodenum sections and mincing solution and scrapings
after two oral doses of ['*C]-dicamba at 75 mg/kg/day to male rats. ?

Concentration
Time Duodenum sections Mincing solution and scrapings
post—dﬁse T ota! . Concentrations | Concentrations T ota! . Concentrations | Concentrations
(hours) radioactivity (ug-equiv./g) (nmol equiv./g) radioactivity (ng-equiv./g) (nmol equiv./g)
(ng-equiv.) pg-equiv./g quiv./g (ug-equiv.) pg-equiv./g quiv./g
0.5
Section A 6.07 +2.81 20.9 + 8.4 94.6 + 38,0 0.045 + 0.036 0.025+0.019 0.114 +0.085
Section B 2.39+0.71 13.3 +4.4 60.2 +20.1 0.016 + 0.006 0.009 £+ 0.003 0.038+0.015
Section C 2.31+0.93 11.6 +£2.0 52.5+9.0 0.013 +0.004 0.007 + 0.003 0.032+0.013
1
Section A 4.39+1.98 14.5+7.6 65.6+34.2 0.020 + 0.009 0.011+0.005 0.049 +0.022
Section B 1.96 £ 0.63 9.69 + 2.53 43.8+11.4 0.009 £ 0.003 0.005 + 0.002 0.024 + 0.009
Section C 2.03 £ 0.65 871+1.75 394+79 0.007 £+ 0.003 0.005 +0.001 0.022 £+ 0.004
2
Section A 2.22+1.14 6.62+2.71 30.0+12.3 0.007 £ 0.002 0.004 £+ 0.001 0.017 £0.004
Section B 1.25+0.60 533+2.03 241+92 0.004 £+ 0.002 0.003 £ 0.001 0.013 +£0.004
Section C 1.31+£0.59 592+2.16 26.8+98 0.004 & 0.002 0.003 £ 0.001 0.012 £ 0.006
4
Section A 0.574 £ 0.180 1.82+0.38 824+1.72 0.002 £ 0.001 0.001 £ 0.001 0.006 £ 0.002
Section B 0.357£0.152 1.53 £0.50 6.92+2.28 0.002 £+ 0.001 0.001 £ 0.001 0.006 £ 0.002
Section C 0.363+0.112 1.81+£0.87 8.19+3.95 0.003 = 0.002 0.002 £ 0.001 0.007 £ 0.005
6
Section A 0.185 +0.095 0.504 + 0.290 2.28+1.31 0.001 +<0.001 | 0.001 +<0.001 0.005
Section B 0.158 £ 0.154 0.534 +0.396 242+ 1.79 0.001 +<0.001 | 0.001 +<0.001 0.005
Section C 0.118 +0.099 0.536 +0.440 2.43+1.99 <0.001 + <0.001 <0.001 <0.001

a Data were obtained from Tables 3-8 on pages 28-33 of MRID 51129104; n = 4 samples/time point.

3. Liver kinetics: Liver kinetics are presented in Table 5. The mean concentration of
radioactivity was greatest at 0.5 hours after the second dose (17.4 pg-equivalents/g;
78.7 nmol equivalents/g) and declined with time to 6 hours (0.98 ng-equivalents/g;
4.45 nmol equivalents/g).

TABLE 5. Mean (+ SD) concentrations of total radioactive residues in liver samples
after two oral doses of [“C]-dicamba at 75 mg/kg/day to male rats.
Tlm(eh}())?];ts-)dose pg-equivalents/g nmeol equivalents/g
0.5 17.4+2.7 78.7+£123
1 13.7+3.3 62.0+14.8
2 7.75+2.49 351+11.3
4 2.88 +0.86 13.0+3.9
6 0.983 +0.554 4.45 +2.51

a Data were obtained from Tables 10 and 11 on pages 35-36 of MRID 51129104;
n = 4 samples/time point.

4. Urine: Urine data are presented in Table 6. Radioactivity was detectable in the urine at
1 hour following the first dose (1020 pg-equivalents/g), with the greatest concentration at
4 hours (4680 pg-equivalents/g). Radioactivity concentrations fell with time to a low of
111 pg-equivalents/g at 24 hours after the first dose. Following the second dose,
radioactivity concentrations began to rise, with the greatest concentration at 2 hours after the
second dose (6040 pg-equivalents/g) falling with time to the final collection at 6 hours
(5570 ng-equivalents/g).
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TABLE 6. Mean (+ SD) concentrations of total radioactive
residues in urine samples after two oral doses of
[14C]-dicamba at 75 mg/kg/day to male rats. ?
( daj’a-il-n}?(:fxrs) ug-equivalents/g
Day 1, 1 hour 1020+ 1170
Day 1, 2 hours 4060+ 4710
Day 1, 4 hours 4680 + 2300
Day 1, 6 hours 2580 + 1010
Day 1 24 hours 111+32
Day 2, 1 hour 597 + 62
Day 2, 2 hours 6040 + 4240
Day 2, 4 hours 4460 + 3040
Day 2, 6 hours 5570 + 8550

a Data were obtained from Table 9 on page 34 of MRID
51129104; n = 4 samples/time point.

111. DISCUSSION and CONCLUSIONS

A. INVESTIGATORS’ CONCLUSIONS: Dicamba is rapidly absorbed following oral
administration to male rats, with maximum mean radioactivity concentrations observed in
whole blood, plasma, liver, and duodenum occurring at 0.5 hours post dose (first sampling
time).

Mean concentrations of ['*C]-dicamba between duodenum sections A, B and C showed that
section A (the first 0-2 cm after the stomach) contained the greatest concentrations at earlier
time points (0.5-2 hours). At later time points (4 and 6 hours), mean concentrations between
duodenum sections were generally similar, indicating a more uniform distribution of
radioactivity within the duodenum.

B. REVIEWER COMMENTS: No clinical signs of toxicity were reported.

The maximum concentration of ['*C]-dicamba in whole blood was observed at 0.5 hours
after the second dose and declined steadily to the final 6-hour sample. Similarly, the
maximum concentration of [*C]-dicamba in plasma was observed at 0.5 hours after the
second dose and declined steadily to the final 6-hour sample. Plasma concentrations were
consistently greater than those in whole blood.

In the duodenum sections, mean total radioactivity and mean concentration of radioactivity
were greatest at 0.5 hours after the second dose and declined with time. Concentrations
were still measurable at 6 hours after the second dose. Concentrations in duodenum
sections were greatest in section A (immediately after the stomach) and declined from
sections A to B and generally declined from sections B to C between 0.5-2 hours after the
second dose. At 4 and 6 hours, mean concentrations were generally similar across all
sections. Mean total radioactivity and mean concentrations of radioactivity in the mincing
solutions and scrapings were less than those found in the duodenum sections and followed
the same time course, approaching the limit of quantitation at 6 hours. Mean concentrations
of radioactivity in the liver sections were greatest at 0.5 hours after the second dose and
declined with time to 6 hours.
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Radioactivity was detectable in the urine at 1 hour following the first dose with the greatest
concentration at 4 hours. Radioactivity fell to the lowest concentration at 24 hours after the
first dose. Following the second dose, radioactivity concentrations began to rise, with the
greatest concentration at 2 hours after the second dose and falling with time to the final
collection at 6 hours.

The Reviewers agree with the Investigators’ conclusions.
This study is classified as acceptable / non-guideline.

C. STUDY DEFICIENCIES: The following deficiency was noted:

e  Formulation analyses were not reported.
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